1. Introduction {#s0005}
===============

Since December 2019, the COVID-19 pandemic has evolved into a worldwide public health crisis, with up to 13 million confirmed cases and more than 570,000 deaths as of 15 July 2020 \[[@bb0005]\]. Chest computed tomography (CT) has become an important instrument to diagnose COVID-19, but it is also used for severity stratification and monitoring of disease. COVID-19 causes typical radiographic features, including multifocal or peripherally distributed ground glass opacities with inter- or intralobular septal thickening (crazy paving appearance) \[[@bb0010], [@bb0015], [@bb0020]\]. Here we present a case of spontaneous pneumomediastinum in COVID-19 pneumonia, and discuss the possible mechanism underlying this association as well as clinical implications.

2. Case report {#s0010}
==============

A 52 year old male adult without significant medical history presented to the Emergency Department (ED) with a seven-day history of fever, dyspnea and a dry cough. His symptoms aggravated during the past days. On arrival at the ED, he did not have a severely ill appearance, but his peripheral oxygen saturation was 85% on ambient air. Temperature was 38.6°C, blood pressure 131/65 mmHg and pulse rate 86 bpm.

Laboratory tests revealed an elevated C-reactive protein concentration of 198 mg/L (reference: \< 5 mg/L). Complete blood count showed a leukocyte count of 8.0 × 10^9^/L (reference: 4--10 × 10^9^/L), with a relative left shift (9% band neutrophils \[reference: \< 5%\]) and lymphopenia (5% \[reference: 20--45%\]). Serum levels of D-dimer and ferritin were both raised at 1082 μg/L (reference: \< 500 μg/L) and 2636 μg/L (reference: 13--150 μg/L), respectively.

Non-contrast chest CT showed bilateral ground glass opacities and parenchymal consolidation. Furthermore, it revealed a small amount of mediastinal air with left-sided peribronchial distribution ([Fig. 1](#f0005){ref-type="fig"} ). No subcutaneous emphysema or pneumothorax was observed. The suspicion of COVID-19 was confirmed by real-time reverse transcription polymerase chain reaction (RT-PCR) analysis of nasopharyngeal swab samples.Fig. 1Chest CT obtained at presentation to the ED, demonstrating mediastinal air (left) with peribronchial distribution (right). Furthermore it shows bilateral ground glass opacities and parenchymal consolidation.Fig. 1

The patient was admitted to a designated COVID-19 ward and treated with broad-spectrum antibiotics and chloroquine. Three days later he developed respiratory failure and was transferred to the Intensive Care Unit for mechanical ventilation. He was ventilated for 26 days, and after five more weeks of medical rehabilitation he was discharged home. Follow-up chest CT obtained 14 weeks after initial presentation showed complete resorption of mediastinal air ([Fig. 2](#f0010){ref-type="fig"} ).Fig. 2Follow-up chest CT obtained 14 weeks after initial presentation showing complete resorption of mediastinal air.Fig. 2

3. Discussion {#s0015}
=============

Spontaneous pneumomediastinum is a rare complication of viral pneumonia. It has been reported in severe acute respiratory syndrome (SARS) virus infections, influenza and bacterial pneumonia with rare strains, such as *P. jirovecii* in immunocompromised patients \[[@bb0025], [@bb0030], [@bb0035]\]. Spontaneous pneumomediastinum associated with COVID-19 has occasionally been reported \[[@bb0040], [@bb0045], [@bb0050]\].

The presumed etiology is that the viral infection causes diffuse alveolar damage, which together with an increase in intra-alveolar pressure (as seen in intentional Valsalva maneuver, such as coughing) leads to alveolar rupture. Subsequently, this alveolar air circulates through the bronchovascular sheaths towards the mediastinum, following a negative pressure gradient. This pathophysiological mechanism is known as the Macklin effect \[[@bb0055]\].

Although spontaneous pneumomediastinum is generally considered a benign and self-limiting condition, its appearance in viral pneumonia may be of clinical significance as it has been previously suggested to be a potential indicator of disease severity. For instance, in SARS patients it was observed that the development of a spontaneous pneumomediastinum was associated with significantly higher rates of intubation and mortality \[[@bb0060]\]. Furthermore, a recent case series described three cases of COVID-19 pneumonia that were complicated by spontaneous pneumomediastinum and pneumothorax, all of which were followed by a severe course of disease with fatal outcome \[[@bb0065]\]. Although in our patient presentation with a spontaneous pneumomediastinum was associated with a severe course of COVID-19 pneumonia as well, it is yet unclear to what extend this applies to other patients with COVID-19 infection. In this context, it should be noted that in retrospective analysis selection bias might occur, assuming that in more severe cases more imaging studies are performed. Therefore, further research is warranted to assess whether spontaneous pneumomediastinum is an indicator of disease severity in COVID-19 pneumonia.

4. Conclusion {#s0020}
=============

Spontaneous pneumomediastinum is a rare complication of COVID-19 pneumonia and was associated with a severe course of disease in our patient. Future studies are warranted to assess whether spontaneous pneumomediastinum is an indicator of disease severity in COVID-19 pneumonia.
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